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Morris Newman was born in New York City on 25 February 1924. He 
married Aileen (n&e Lenk) in 1948 and has two children, a son Carl and a 
daughter Sally. He did h is undergraduate and beginning graduate work at 
NYU and Columbia. At Columbia, he wrote a Master’s thesis under the 
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supervision of Edgar R. Larch, but soon realized that his real interest was in 
number theory, and so left for the University of Pennsylvania to work under 
the direction of Hans A. Rademacher, where he received his Ph.D. in 1952. 
Morris’ first position was with the National Bureau of Standards (NBS), 
where he stayed from 1951 to 1976. He became NBS’ chief of the Numerical 
Analysis Section in 1963, a position he held until 1970. From 1970 on, he was 
a Senior Research Mathematician until his retirement from NBS in 1976. At 
NBS he produced well over 100 papers, and wrote and edited several books, 
including his well-known monograph Matrix Representations of Groups [193] 
(which had an outstanding sale of over 20,QOO copies) and his celebrated text 
Integral Matrices [ 1941. 
During his early years at NBS he was fortunate in having John Todd, Olga 
Taussky-Todd, and Al an Hoffman as colleagues, and part of his research, 
including a number of joint publications, was influenced by their presence. 
Other NBS colleagues were Philip Davis, Walter Gautschi, and Peter Henrici. 
At NBS Morris was in a position to accept postdoctoral candidates to work 
under his supervision. There were Richard Bruakli, Russell Merris, Stephen 
Pierce, Charles Johnson (with all of whom he wrote joint papers), and many 
others. In addition, numerous distinguished visitors came to NBS for various 
periods of time, and Morris associated with a number of them, including 
Marvin Marcus, Alexander Ostrowski, Helmut Wielandt, Paul ErdSs, Joseph 
Lehner, Marvin Knopp, and Oliver Atkin. Last but not least, the best of the 
Westinghouse Science Fair winners in mathematics were offered summer 
positions at NBS, so Morris came in contact with the brightest young people 
in the land, a fact that partially ruined him for university teaching later on. 
Morris’ tenure at NBS was particularly exciting since it coincided with the 
development of digital computers. In 1951 there was only one digital com- 
puter at NBS, known as the SEAC (Standards Eastern Automatic Computer). 
It was a four address machine, and consisted of 1024 words of 44 bit memory, 
with an absolutely primitive order set (assemblers did not exist then). It was 
imperative to write software for this computer, and one of Morris’ tasks was 
to produce a complete set of matrix programs for SEAC. For this accomplish- 
ment he earned the Gold Medal Award from the Department of Commerce 
in 1966. 
Morris was the editor-in-chief of the Mathematical and Mathematical 
Physics Section of the Journal of Research of the NBS from 1966 to 1976, 
and succeeded in turning that journal into a first rate outlet for articles in 
matrix theory, classical analysis, and numerical analysis. He was also an editor 
for Mathematics of Computation from 1975 to 1986, and has served on the 
editorial board of Linear and Multilinear Algebra since its inception in 1973. 
In 1976 Morris left NBS for a professorship at the University of California 
in Santa Barbara. This change was due mainly to efforts by Marvin Marcus, 
who had come to the NBS twice previously to work with Morris and Olga 
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Tam&y-Todd. Soon, his new colleagues at UCSB’s Mathematics Department 
learned to appreciate his excellence in teaching and deep mathematical 
knowledge. This was also the beginning of his fruitful collaboration with 
Robert Thompson. 
At UCSB Morris produced eight Ph.D. students, added to the four he 
supervised while at NBS in association with Catholic University of America 
and the University of Maryland. In 1984 his UCSB career culminated when 
he was promoted to Above-Scale status, which, in accordance with the policy 
of the University of California, is granted to “scholars and teachers of the 
highest distinction whose work has been internationally recognized and 
acclaimed,” and is comparable to “appointment at other universities to 
named chair.” 
In the summer of 1994, with almost 190 publications to his credit and 
after 18 years at UCSB, Morris retired, loved and respected by all. 
As one of Hans Rademacher’s graduate students, Morris directed his early 
work in analytic number theory to proving results about partitions, represen- 
tations by sums of squares, etc., using the theory of the elliptic modular 
functions and forms as principal tools. One of his typical results in this area is 
that the unrestricted partition function p(n) takes all possible values module 
any of the moduli 2, 5, 7, 11, 13 infinitely often [30, 341, an open question for 
modulus 3. 
A knowledge of the structure of the classical modular group l? and its 
subgroups is absolutely essential when working with elliptic modular func- 
tions, and this topic became one of intense interest to Morris. An example of 
his work in this area is the theorem that if T,,(n) is the subgroup of I- 
c0nsistin.g of all upper triangular matrices modulo n, and if G is any 
subgroup of r containing To(n), then G is necessarily of the form I’,,(d), 
where d divides n [4, 61. This result was subsequently generalized to higher 
dimensional modular groups, and was used by Morris to construct two-ele- 
ment bases for the functions invariant with respect to the substitutions of 
I’,,(n) and with polar singularities at most in the proper uniformizing variables 
[4, 15, 241. 
As Morris’ interest in matrices developed, he began working on the 
general theory of integral matrices and the structure of matrix groups over 
principal ideal rings. His book Integral Matrices, written in 1972, was the 
result of this interest, and is regarded as a standard reference for the theory 
of matrices over principal ideal domains. Much of the material in the book is 
Morris’ original work; for instance the statement that if A and B are integral 
n x n matrices with relatively prime determinants, then the Smith normal 
form of AB is the product of the Smith normal forms of A and B. 
A natural development of this interest led Morris to matrix theory in 
general, and to possible applications of number theory to classical matrix 
theory. For example, in 1967 Morris published a paper [77] which contained 
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an algorithm for finding the exact solution and the determinant of an 
arbitrary nonsingular system of linear equations with rational coefficients, by 
local computations performed over GF( p> for various primes p, followed by 
one global computation using the Chinese Remainder Theorem. The advan- 
tage of this approach is that the local computations are performed using 
ordinary single-length arithmetic, so that no overflow is possible, and all the 
multilength computations take place only in the last step, when the Chinese 
Remainder Theorem is applied. He subsequently generalized this to include 
the case where all the integral solutions of an integral system are wanted, or 
where it is important to find the Smith normal form of the matrix A - xl, 
where A has entries in the rational field Q, and the computations are 
performed over the ring Q[ x]. These ideas are described, for instance, in 
George Ma&w’s book Applications of Abstract Algebra (Wiley, 19851, and 
are now in common use. It is regrettable that some of the other books that 
treat the subject fail to acknowledge Morris’ crucial contributions. 
Some representative samples of Morris’ later results are: 
1. The number of integral n x n ttidiagonal matrices which are unimodu- 
lar and positive definite, and whose sub- and super-diagonal elements are all 
1 
ones, is the Catalan number - 
( 1 
2n 11401. 
n+l n 
2. lf m > 2, then the diophantine equation x2”’ + 1 = 2 y2 has no 
solutions with I x I > 1 [143]. 
3. Zf J is the n X n matrix of all ones and if k is the smallest possible order 
of an Hadamurd matrix containing J as a submatrix, then n2 < k < 
(2n - 212 [150]. 
4. Every square integral matrix is the sum of at most nine squares of 
integral matrices, [ 1591. 
5. Every integral n X n matrix of determinant 1 is the product of at most 
c log n + 40 commutators, where c = 2/lag i = 4.932 [167]. 
6. Zf A is a square, integral, symmetric matrix of determinant 1, then A is 
congruent to a tridiagonal matrix such that all but the last pair of sub- and 
super-diagonal entries may be taken as 1 [182]. 
With all the wealth of his theorems, Morris never lost his long-standing 
love for computing. For 45 years, since his early days at NBS, he has gained 
vast, hands-on experience in writing algorithms and carrying them out on 
various machines. For him, the theories of discrete mathematics and the 
illustration of these theories by computing always went hand in hand, making 
him truly a discrete mathematician for all seasons. 
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In recent years Morris has remained active as ever, invigorating his 
profound interest in number theory, matrix theory, and the strong bond 
between the two. His retirement seems to have had very little impact on his 
creativity, and the only change in his life has been less teaching and more, 
much more tennis playing. Indeed, his multitudes of friends wish him many 
years of rewarding mathematics and stimulating tennis. Above all they wish 
him good luck, for “good luck lies in odd numbers.“’ 
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